Autoregressive Modeling of Polar Motion Excitations
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In this presentation, a general stochastic model for PPolar Motionand
its excitation, known as the Effective Angular Momentum (XAM) func-
tion, will be proposed, and the corresponding Kalman filter model
will be derived. This stochastic model consists of an arbitrary sum
of complex-valued autoregressive moving average (A RMA ) processes,
each characterizing diflerent pro.grade and retrograde frequency bands.
This general formulation of the Kalman filter allows for experimen-
tationand variability in choosing diflerent stochastic models for IFAM
functions. Themodelsinturndependon the frequency band one wishes
to model accurately.

Based on the general formulation, several models for the I AM functions
were derived from multi-taper spectral analysis of 1XAM time series ob-
tained by deconvolving GPS Polar Motion data and the SPACI 941’ 0-
lar Motion series (Gross 1995). T'he candidate models were compared
based on their ability to predict Polar Motion and the corresponding
IXAM functions up to 30 days in the absence of data. Of particular
interest is an BAM mod ¢] which consists Of the sum Of a complex-
valued AR1 process and two complex-valued AR2 processes, the latter
corresponding to annual and semiannual harmonic COMpPon eps,
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